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262(*12-3+79-)/(.(1!=2-! OX7-A!)+(+-+! .! .(35+3(.(1+(R!8+1+*!8>?!2*!262(*12-3+-(+!+-!/9()*.*'*.6*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#Q! Y*! /-.*./8'(/*! 27! 7A+/)A! G+o! B.)*9-.I.)0! =2-! 6@-+*?! 2*! 3+! )/F(5.**+-@-+! 6@-/+-! 45.6+-! 852I+-+*! )90! 3+5! 27! +(!
=.)*9-.)/!/9(*+/)*!O.!+(!2(25:)+!27!+(!1.6+(!+89/+)!3.)/'-)+-R?!0+(!'3+(!45./!79-!6@-/+-(+)!a5.**+-2-.*+*a?!36)A!3+-+)!
)8+I.7.//+! 7-+0*-@3+5)+)79-0! )90! 5.**+-2*'-A! m+(+-+5*! /2(! 02(! 91)>! )+! +(! 79-)/:3(.(1! 7-2! 5.**+-2*'-)*'3.+-! *.5!
/'5*'-)*'3.+-!O['5*'-25!]*'3.+)R?!=69-!5.**+-2*'-+(!79-)6.(3+-!.!-+(!/'5*'-=.)*9-.+!91!+*!4-+3+-+!*+/)*4+1-+4A!
##!]8F-1)0>5+*!90!(2*.9(255.**+-2*'-+()!.(*+-(2*.9(25.*+*!+-?!X7-A!]I=k(.(1!OPQQQR?!+(!.(*+-+))2(*!8-945+0)*.55.(1!79-!





*.5! +(! 59/25! 32()/! 5.**+-2*'-=.)*9-.)/! /9(*+/)*A! Y(! 2(/+! 093! 32()/! 5.**+-2*'-=.)*9-.+)/-.6(.(1! .!
79-4.(3+5)+! 0+3! 3+(! 32()/+! *-+))+-262(*12-3+! +-?! 2*! 3+! *6@-@)*+*.)/+! 91! *-2()(2*.9(25+!
2)8+/*+-! .! 6.3*! 9072(1! 5'//+)! '3+! *.5! 79-3+5! 79-! +(! 0+-+! 4+1-@()+*! 6.(/+5?! =69-!
*-+))+-262(*12-3+(!O)90!97*+)*!.!+(!-+3'I+-+*!5.**+-@-!'3126+;!7A+/)A!$):)*+03.1*(.(1+($R!5>)+)!
72)*! .!+*!981F-!0+3!3+(!79--.1+!1+(+-2*.9(!O.(!I2)';!3+(!)>/253*+!/9(7-9(*2*.9()093+-(.)0+RA!
<2()/! 5.**+-2*'-=.)*9-.+)/-.6(.(1)! 8-945+0+-! .! 3+((+! 79-4.(3+5)+! +-?! =6.)! 3+*! )/25!
)8.3)79-0'5+-+)! #R! 3+(! (2*.9(25+! 9-.+(*+-.(1?! 3+-! 97*+! /9(*-2)*+-+-! 6@-/+-(+)! 91!
4+6@1+5)+-(+)! 72/*.)/+! .(*+-(2*.9(25+! 9-.+(*+-.(1?! PR! 5.**+-2*'-=.)*9-.+()! 5.**+-@-+! 79/')?! 3+-!
)/24+-! 62()/+5.1=+3+-! .! -+I+8*.9(+(! 27! 3+! *6@-@)*+*.)/+! +/)8+-.0+(*+-?! 3+-! )90! 7F51+! =+-27!




&9(*+/)*'25.)+-.(1+(! 27! 3+(! 32()/+! *-+))+-262(*12-3+! .! 79-=953! *.5! *6@-@)*+*.)/+! 91!
*-2()(2*.9(25+! 2)8+/*+-! /2(! 3+-.093! )/24+! (:+! 91! .(*+-+))2(*+! )200+(=@(1+?! =6.5/+*! )/25!
3+09()*-+-+)!.!27=2(35.(1+(A!<+*!/2(!6@-+!.!79-=953!*.5!32()/+!+/)8+-.0+(*+-!0+3!4910+3.+*?!
3+-! /2(! 2759//+)! 271F-+(3+! (:+! 4+*:3(.(1+-! 1+((+0! )200+(5.1(.(1+(! 0+3! 82-255+55+!
'3+(52(3)/+!+/)+085+-!91!1+((+0!2(6+(3+5)+(!27! *+9-.32((+5)+(! 90/-.(1!49194X+/*+-! O/28A!
JRA!<+*!/2(!6@-+!.!79-=953!*.5!+*!/2(9(.)+-+*!32()/!7@(90+(!)90!2**.*'3+-+52*.6.)0+(?!3+-!0+3!
79-3+5! /2(!/9(*+/)*'25.)+-+)! .! 79-=953! *.5! +(! .(*+-(2*.9(25! )200+(=@(1! O/28A!#RA! Y55+-!3+*!/2(!




#K! V! +(! 27! 3+! )+(+)*! *.5/900+(3+! 5.**+-2*'-=.)*9-.+-! :-",9( $&55%3-5+3,( @&,5*3&%( ;<=>MI>>>! OPQQcR! 5:3+-! 3+*!
+/)+08+56.)?! 2*! *.3))/-.7*+*! A4B( +-( $):)*+03.1*(.(1+()! +1+*! 9-12($! O8A! PQKRA! A4B! +-! .0.35+-*.3! &99%!
):)*+03.1*(.(1+()! +1+*!9-12(?! .3+*! /'(!+*! 7>*25! 27! 2-*./5+-! .! *.3))/-.7*+*!=2-!3+**+! )90!).*!+0(+! OX7-A! /28A!\RA! <:4*!
8-945+02*.)/!+-!3+*?!(>-!3+-!+(36.3+-+!-+7+-+-+)!*.5!+(!+-.(3-.(1)2-*./+5!27!B2()DEF-1+(!G.+5)+(!O$m-'88+4.55+3+!7-2!
MQ+-(+$R?! =69-27! 3+*! .(3.-+/*+! )/'55+! 7-+01>?! 2*! *-+))+-262(*12-3+(! $3+7.(+-+3+! ).1! )+56! .! 9889).*.9(! *.5! 3+(!
+*245+-+3+! /'()*?! 3+-! .(34+72**+3+! 3+(! 093+-(.)*.)/+! 5:-./! 91! 3+()! /-.*./+-+! )90! _9-4+(! Z-9)*-F0! 91! G.+5)!






5.**+-2*'-=.)*9-.+)/-.6(.(1+(! .! 79-4.(3+5)+!0+3! O45A2AR! 3+(! 32()/+! *-+))+-262(*12-3+! .(33-21+-!
+(!4-+3+-+! *-2()(2*.9(25!91! *6@-@)*+*.)/!/9(*+/)*?!=6.5/+*! /9085.I+-+-!+(! 5.(+@-! 79-*@55.(1!h
!'3+(! 391! (F36+(3.16.)! 2*! -+)'5*+-+! .! +(! 89)*093+-(+! 5.**+-2*'-=.)*9-.+! /+(3+*+1(+*! 27!
25.(+2-.*+*?! I+(*-'05F)=+3!91! 4-'3A! Y55+-! 2*! 3+5+! 27! *-+))+-262(*12-3+()! =.)*9-.+! )/-.6+)! '3! 27!
5.**+-2*'-=.)*9-.+(!91!.(3!.!+(!262(*12-3+-(+)!/'5*'-=.)*9-.+A#J!
_9!02-/2(*+! *+(3+()+-! 27! 5.**+-2*'-=.)*9-.91-27.)/! 2-*?!3+-! =2-! 1X9-*! ).1! 1@53+(3+! ).3+(!






V! 27=2(35.(1+(! 2(6+(3+)! *+-0+(! $32()/! *-+))+-262(*12-3+$A! Y(! =+5*! 8-@I.)! 271-@()(.(1!
79-+*21+)! .! /28.*+5! #?! 0+(! *+-0+(! /2(?! =6.)! 02(! )/25! 1F-+! 3+*! /9-*?! ).1+)! 2*! 3@//+!!
262(*12-3+4+6@1+5)+-! .! <2(02-/! .! #LMQ+-(+?! 3+-! 8>! 79-)/+55.1! 6.)! 1+(98321+-! 3+! *.35.1+!
262(*12-3+-?#\!91!.!+(!-+6.3+-+*!79-0!1+(98*21+-!O3+5+!27R!3+-+)!)*-2*+1.+-A!Y/)8+-.0+(*+-(+!=9)!
3+(! 32()/+! *-+))+-262(*12-3+! /2(! 2()/'+)! )90!+(! )+56)*@(3.1! '36./5.(1! 8>! +1(+! 8-@0.))+-?!
0+(! +/)8+-.0+(*+-(+! /2(! 0+3! 79-3+5! 91)>! 82-255+5.)+-+)! 0+3! 3+! )20*.3.1+! '3+(52(3)/+!
+/)8+-.0+(*+-?! 3+5)! 79-3.! 3+-! .! +(! 3+5! *.57@53+! +-! +(! 3.-+/*+! /9--+)89(32(I+! 0+55+0! 3+!
79-)/+55.1+!52(3+)!262(*12-3+-?!91!3+5)!79-3.!3+!+-!3+5!27!8+-.93+()!7@55+)!)+().4.5.*+*A!
V! (@-6@-+(3+! 27=2(35.(1! 6.5! X+1! 2-4+X3+! 0+3! *-+?! .! 6.3*! 9072(1! )200+(=@(1+(3+?!
2)8+/*+-! 27! (:+-+! 262(*12-3+79-)/(.(1?! (+05.1! 8>8+1(.(1+(! 27! #R! 262(*12-3+-"%,! =+*+-91+(+!
8-9X+/*?!PR!262(*12-3+-(+)!(+*6@-/))*-'/*'-!91!KR!262(*12-3+-(+)!*-2()(2*.9(25+!/2-2/*+-A!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#J! V! ^+-/.()! O#LLPR! 4+)/-.6+)! )>5+3+)! 5.**+-2*'-=.)*9-.+)/-.6(.(1+()! '0'5.1=+3?! .3+*! 3+(! +(*+(! 79-*24+-! ).1! .! +(!
'=95342-! (2--2*.6! +55+-! +(! +(I:/598@3.)/! 98=94(.(1! 27! 3+*25X+-! 91! 985:)(.(1+-A! H*! 3+(! .0.35+-*.3! 255+!
8-945+02*.//+-!*.5!*-93)!+-!+(!(F36+(3.1=+3?!)*>-!/52-*!79-!^+-/.()A!
#\! <+! 0+)*! ):(5.1+! 1+(98321+5)+-! +-! 8-@)+(*2*.9(+-(+?! 7A+/)A! B2()DEF-1+(! G.+5)+()! $H62(*12-3+D.(79-02*.9($! .!
!"1*36-5&*"(3A!KA!28-.5!#LMc?!=69-!*:)/+!91!20+-./2()/+!262(*12-3+4+6@1+5)+-!4+)/-.6+)?!+55+-! $<232!l.**+-2*'-$! .!
!"1*36-5&*"!3A!PPA!02-*)!#LMc?!=69-!3232.)0+(!8-@)+(*+-+)A!#L#Q+-(+)!91!#LPQ+-(+)!262(*12-3+-!.(31>-!3+)'3+(?!
8>! 5.1+!793!0+3!)20*.3.1+!4+6@1+5)+-?! .! 8H&%$,%"8(*'(#%"(@/&#%(/%3#%"! O#LMNRA! V!U0,5%6#&'"&"'%"! O#Lc#R!4+)/-.6+-!




.(*+-+))+7+5*+-! /2(! .//+! )200+(72**+)!'(3+-!W*?!0+(!W*! 7@55+)*-@/!/2(!3+!391! ).1+)!2*!=26+;!
981F-+*!0+3! ^+*+-! Zq-1+-)! -+I+8*.9()=.)*9-.)/! :3+-)*! 6.1*.1+!V@%*3&%( #%3( 4/-"5'-3#%! OZq-1+-!
#LcJRA! Y(! 79-)/(.(1! .(3+(! 79-! 262(*12-3+(! ):(+)! 2*! .085.I+-+! +(?! 97*+! 5@(1+-+?! 79-'31>+(3+!
3.)/')).9(! 0+3! Zq-1+-)! /-.*./! 27! 3+(?! .! +(! Zq-1+-)/! 98*./?! -+1-+)).6+! (+9262(*12-3+A#M! V!
(@-6@-+(3+! 27=2(35.(1! )/25! Zq-1+-)! =96+389.(*+-! 459*! -+)'0+-+)?! .3+*! +(! 2(25:)+! 27!
262(*12-3+4+1-+4+*)! -+I+8*.9()=.)*9-.+! 7253+-! '3+(! 79-! 3+((+! 27=2(35.(1)! -200+-A! V! V@%*3&%(
#%3( 4/-"5'-3#%! 903+7.(+-+)! 262(*12-3+4+1-+4+*! 7-2! 4+1-+4+*)! =.3*.3.1+! -+52*.9(+55+! O91!
+*:09591.)/! 275+3*+R! /2-2/*+-?! (+05.1! 262(*12-3+! )90! $79-*-98$! 79-! 3+*?! 3+-! /2')25*! 7F51+-!
+7*+-?#c! *.5! .! )*+3+*!2*!'31F-+!+(! )8+I.7./!91!=.)*9-.)/! ).*'+-+*!1-'88+-.(1?!(+05.1!#L#Q+-(+)!91!
#LPQ+-(+)!$=.)*9-.)/+!262(*12-3+$A!<+((+!=.)*9-.)/+!262(*12-3+!+-!/+(3+*+1(+*!6+3!).*!/-.*.)/+!
89*+(*.25+! 91! ).(+! '*98.)/+! 4+)*-@4+5)+-?! .3+*! 3+(! =.)*9-.)/+! 262(*12-3+! 79-0'5+-+-! +(! )/2-8!
/-.*./! 27! )207'(3+*! .! 250.(3+5.1=+3! 91! 27! /'()*.()*.*'*.9(+(! .! )@-3+5+)! 0+3! =+(45./! 8>! 2*!
98=@6+!O36)A! .(*+1-+-+R!/'()*+(! .! 5.6)8-2/).)A!B+-96+-79-!)*>-!#LMQ+-(+)!262(*12-3+?! .!Zq-1+-)!
*+-0.(9591.;! (+9262(*12-3+(?! 3+-! 79-->3+-! 3+! 98-.(3+5.1+! '*98.)/+! .(*+(*.9(+-! 6+3! 0+-+!
=2-05F)*!2*!8-93'I+-+! .()*.*'*.9()/-.*.)/!/'()*?!3+-!.00+-6@/!+-!9+",5!91!3+-6+3!/9()95.3+-+-!
/'()*.()*.*'*.9(+(! .! )*+3+*! 79-! 2*! )8-@(1+! 3+(;! r<.+! G+9262(*12-3+! .()*.*'*.9(25.).+-*! 3.+!
4/-"5'-3#%(-$,(B+",5!'(3!(+1.+-*!320.*!3.+!1+('.(!262(*12-3.)*.)I=+(!V(*+(*.9(+(C?!)90!Zq-1+-!
)/-.6+-! OZq-1+-! #LcJ;! NQRA! <+(! )>/253*+! (+9262(*12-3+)! )*-2*+1.+-! +-! .! 3+**+! 8+-)8+/*.6!
*-23+-+3+! 91! -+1-+)).6+! 79-)F1?! X2! 3+! '31F-! 5.1+7-+0! +(! '*.5).1*+*! (+1+-.(1! 27! 3+(! =.)*9-.)/+!
262(*12-3+)!98-.(3+5.1+!.(*+(*.9(+-A!
! G:+-+! 262(*12-3+79-)/(.(1#N! =2-! 45A2A! 8+1+*! 8>?! 2*! Zq-1+-! )8.3)79-0'5+-+-! 3+(! )>/253*!
=.)*9-.)/+!262(*12-3+)!.(*+(*.9(+-!'3!7-2!+*!4+1-@()+*!'36251!27!6@-/+-A!Y*!+/)+08+502*+-.25+?!
3+-! 8-.0@-*! 9072**+-! *:)/! 91! 7-2()/! 3232.)0+! )20*! 7-2()/! )'--+25.)0+?! =69-.093! *:)/!
+/)8-+)).9(.)0+?! .*25.+()/! 7'*'-.)0+?! 7-2()/! /'4.)0+?! 7-2()/! ).*'2*.9(.)0+! )20*! 3+(! -')).)/+!
/'()*!7F-!-+695'*.9(+(!=+5*!'3+5'//+)A!Zq-1+-)!6'-3+-.(1!27!(+9262(*12-3+()!7255.*!8>!4211-'(3!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#M! E7-A! D"( 53-#&5&*"( -1( *2E3+#! O-+3A! s-'0! +*! 25A?! PQQ\R?! 32()/! 262(*12-3+79-)/(.(1)! =.3*.5! 6@1*.1)*+! 4.3-21?! =69-!
Zq-1+-!+-!3+(!)'6+-@(*!=:88.1)*+!-+7+-+(I+A!
#c!S9-!+(!)>32(!2(6+(3+5)+!27!4+1-+4+*?!)+!45A2A!T+(2*9!^911.95.)!V@%(V@%*30(*1(5@%(-/-"5M'-3#%!O#LMNRA!
#N! S9-! (:+-+! 262(*12-3+79-)/(.(1! 0+3! )@-5.1*! 79/')! 8>! -+52*.9(+(! 0+55+0! #L#Q+-(+)! 91! #LPQ+-(+)!
262(*12-3+4+6@1+5)+-! 91! )+(+-+! 262(*12-3+1-'88+-.(1+-?! )+! 45A2A! $H62(*D12-3+pG+9D262(*D12-3+$! O-+3A!





Zq-1+-! .(33-21+-! 32! .! ).(! 7-+0)*.55.(1! =+55+-! .//+! +*! 6.1*.1*! -+3)/24! 79-! 3+((+! .(*+(3+-+3+!
'*98.)/+! )*-@4+(?!(+05.1!02(.7+)*+*A#L!U2(.7+)*+*!+-! O8>! 5.1+! 793!0+3! *.3))/-.7*+-(+?!5@%( $&55$%(
6-'-X&"%,R!+(!27!262(*12-3+-(+)!6@)+(*5.1)*+!7-+0*-@3+5)+)79-0+-?!=6.5/+*!(:+-+!79-)/(.(1!=2-!
8>6.)*?! .3+*! 02(.7+)*+*! )8.55+-! +(! =+5*! I+(*-25! -955+! )90! )+56+! 2-*./'52*.9())*+3+*! 79-!
262(*12-3+-(+)! .(*+(*.9(+-A! u7*+! 79-)F1+)! 3+*! &! )+56+! 3+*! +(/+5*+! 02(.7+)*! 2*! -+25.)+-+! 3+*!
/'()*(+-.)/+!(:4-'3?!3+-!)20*.3.1!8-9/520+-+)APQ!U2(.7+)*+*!+-!+(!8+-79-02*.6!1+(-+?!3+-!*.55.1+!
+-! 8-@1+*! 27! +(! 4+*:3+5.1! )+02(*.)/! ')*24.5.*+*! OZ+-1! #LLN2;! MLDcQRA! #L#Q+-(+! 91! #LPQ+-(+)!
02(.7+)*+-! 8+1+-! 97*+! .! 255+! 0'5.1+! -+*(.(1+-! 91! '31F-! .//+! W*! '*98.)/! 8-9X+/*?! )90! Zq-1+-)!
-+3'/*.6+! 262(*12-3+/9()*-'/*.9(! =@63+-A! <+*! 1.6+-! )>5+3+)! 4+3-+! 0+(.(1! 2*! *25+! 90! +(!
75+-=+3! 27! 262(*12-3+-?! 36)A! 262(*12-3+-"%! OX7-A! H)=95*! t! Sj=(3+-)! #LL\;! n6.RA! <+(! 02)).6+!
'31.6+5)+! 27! 262(*12-3+39/'0+(*+-! 91! /2*2591+-! .! 79-4.(3+5)+! 0+3! -+*-9)8+/*.6+!
262(*12-3+'3)*.55.(1+-?!3+-!=2-! 7'(3+*! )*+3! ).3+(!'31.6+5)+(!27!V@%*3&%(#%3(4/-"5'-3#%?! 7A+/)A!
A-"&1%,5%( +"#( Y3*9$-6-5&*"%"( #%3( %+3*2Z&,7@%"( 4/-"5'-3#%( O;<><M;<[NR?! X7-A! H)=95*! 91!
Sj=(3+-)!O#LL\R?!4+)*:-/+-!.(3*-://+*!27!262(*12-3+-(+)!=+*+-91+(+!/2-2/*+-A!]+56!3232!+-!.//+!
42-+! 3232?!0+(!<232!Z+-5.(!t!<232! vq-.I=!t!<232! ^2-.)!t!<232!B2((96+-?! =69-! 7A+/)A! <232!
Z+-5.(!+-!4+*:3+5.1*!0+-+!895.*.)/!91!2/*.9(.)*.)/!+(3!7A+/)A!<232!^2-.)A!U+(!<232!Z+-5.(!+-!.//+!
42-+!<232!Z+-5.(?!0+(!3+-.093!T.I=2-3!B'+5)+(4+I/?!T29'5!B2')02((?!E9=2((+)!Z223+-!0A75A?!
3+-! =6+-! 79-! ).1! .(/9-89-+-+-! )@-+1(+! 91! 3+56.)*! 093)*-.3+(3+! 6+-).9(+-! 27! 3+(! 3232.)*.)/+!
>(3AP#!!
! H75F)+-! 02(! 79-+)*.55.(1+(! 90! W(! =.)*9-.)/! 262(*12-3+! 27! +(! 75+-=+3! 27! 262(*12-3+-! .!
#L#Q+-(+!91!#LPQ+-(+?!45.6+-!3+*!)*-2/)!62()/+5.1+-+!%"(E$*7!2*!276.)+!(+9262(*12-3+(!'3!7-2!+*!
)+56/9()*-'+-+*! a-+695'*.9()82-20+*+-a?! +(3).1+! 2*! /253+! 3+(! 79-! $(+9262(*12-3+($?! .3+*!
a#LMQ+-(+)! 262(*12-3+-a! +-! +(! 0+-+! 8-@I.)! 4+*+1(+5)+?! 79-3.! 3+((+! 75+-*25)79-0! 02-/+-+-!
262(*12-3+-(+)!=+*+-91+(+!/2-2/*+-?!=69-79-!+(!4+)/-.6+5)+!91!6'-3+-.(1!27!3.))+!262(*12-3+-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!






(F36+(3.16.)! 6@-+! 59/25! 91! /9(/-+*! 79-2(/-+*APP! S9-! 2*! /'((+! 79-)*>! 3+((+! 262(*12-3+-(+)!
=+*+-91+(.*+*! +-! 3+*! 25*)>! (F36+(3.1*! 0+3! 4>3+! +(! 4-+3+-+! 91! )20*.3.1! +(! =+5*! )8+I.7./!
/9(*+/)*'25.)+-.(1A!
! <+((+! .().)*+-+(!8>!=+*+-91+(.*+*+(!+-!0+-+!(:**.1!+(3!+(!(:+-+!91!-+I+8*.9()=.)*9-.)/!
5.1+5+3+)! 6@1*.1! 262(*12-3+79-*95/(.(1?! (+05.1! B25! S9)*+-)! .3W! 90! *-+))+-262(*12-3+()!
H-7@53Z'$&7@9%&5! O+*!4+1-+4!S9)*+-! 5>(+-! 7-2! l2I2(!91!S-+'3RA!^>! )200+!0>3+!)90!+*!*-2'0+!
7F-)*!/2(!79-)*>)!8>!+*!)+(+-+!89)*D*-2'02*.)/!*.3)8'(/*?!)>!+-!3+*! .7F51+!S9)*+-!.!.%5+3"(*1(5@%(
.%-$!O#LLMR(7F-)*!0+3!(+9262(*12-3+(?!2*!3+(!=.)*9-.)/+!262(*12-3+!79-!2569-!523+-!).1!79-)*>A!V!
+(!6.)! 79-)*2(3! -+25.)+-+-! 7F-)*!(+9262(*12-3+(!3+(!=.)*9-.)/+!262(*12-3+)! .(*+(*.9(+-! OS9)*+-!
#LLMRA! H*! 96+-7F-+! +*! 4+1-+4! 7-2! +*! 6.3+()7+5*! *.5! +*! 2(3+*! /2(! )/24+! 8-945+02*.)/+! 2(2591.+-!
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*'4<)G)-+ .)G+ G)/+ :3/:-)()+ &3)2'+ '+ 2'/+ 02:%-&)+ %12(%/G(%4)/+ 1-%+ .)(%1@2'2:+ /3/2)/20B#Ke+
$3/2):I)/2)-/)+)-+&S+2'/+I'2+2(8--)+)/G+<32+c%-(<)2>+'G)(+j%G2)/+&32(J*)-)-+0-3.%/)/2+G8G0>+
'G)(+ G)//)+ 23.+ 13-.+ '::)+ Q<)**)-+ '::)+ <32+ d3??)6\-'**)(R#KC+ :%/+ .%(T<)+ G)+ /@)+ :-%I+ 3.+ )(+
/84()-/(>+ 2@.?3**82(+ 2&-34B+ j)G+ 73<%//)2+ PB+ j%G2)/+ :%/+ .%/+ %*(2S+ G).3/2(-)-)>+ %(+ G)+
2&'G213-.J*)-'/4)->+23.+48-)2+'+G)/+1-%/2:)+()3-'G%//)*2)+3.:-'/4+013-1%(()-)/2+G8G0>+.)G+2(3-+
13-G)*+ :%/+ :3/():2(J%*'2)-)2+ '1(B+ &)-'3G)/2+ G)?%(()-+ 34+ &-3?*).%('::)-+ &S+ (IH-2+ %1+
*%/G)4-H/2)->+:J/2(%-()-+34+1%44-H/2)-B+













N)/+ %.)-':%/2:)+ P_9\r_\W6G'4()-+ b<%-*)2+ c)-/2()'/+ 2:-'I)-+ '+ 2*J(/'/4)/+ %1+ 2'(+ )22%@+
0j'G*)-('G'4)+'/2('(J('3/)-O+].S+13-*%4+34+&3)('2:+13-/@)*2)0>+%(+h)/+/@+*'(()-%(J-+<%-+?-J4+13-+/@)+
'/2('(J('3/)->+ 34+ G'22)+ '/2('(J('3/)-+ )-+ *'4)+ 2S+.)4)(+ )/+ G)*+ %1+ G)/2+H2()(':+ 23.+ G)+ *'(()-H-)+
IH-:)-+G)/+1*)(()-+'/G+'+2%.1J/G)(2+2(-J:(J-0+Qc)-/2()'/+XKKEO+""DRB+j)G+0'/2('(J('3/)-0+.)/)-+





B%')1001#,"*+ 34+&#)-0-,1"*>+.)/+%*(2S+342S+ '+ :-%1(+%1+G)+ 0'/2('(J('3/)-0>+G)-+&S+ *'4)+ 13G+.)G+G)+
8I-'4)+)*).)/()-+)-+)**)-+:%/+IH-)+/8GI)/G'4)+'+13-<3*G+('*+&-H2)/(%('3/)/+34+JGI':*'/4)/+%1+)/+
/@+H2()(':>+/).*'4+)1%''(*1.)"*#"+34+%"$(B#')#"*1'("$,*B//"*1#,"*B+,)-.)/+0'/2('(J('3/0+2:%*+<)-+
'::)+ 13-2(S2+ 23.+ )/+ '+ 311)/(*'4<)G)/+ 34+ %1+ G)(+ )(%?*)-)G)+ :J/2(*'I+ %/)-:)/G(+ .%4(1%:(3-+ 34+
?*S2().&*)(+:I%*'()(24%-%/(B+0F/2('(J('3/)-0+JG48-+G)-'.3G+I'4('4)+:/JG)&J/:()-+ '+G)(>+ '+)(+I'2(+
3.1%/4+ /3/<')-%-:'2:)+ )**)-+ '+ <I)-(+ 1%*G+ '::)+ JG&-H4)(+ <')-%-:'2:)>+ /)(IH-:+ 23.+




G)-+JG:3..)-+ '+&)-'3G)/+ #CD"6#CEK>+)-+ '+ )(+ I'2(+3.1%/4+?*)I)(+ *'(()-%(J-<'2(3-')+.)G+ (-@:+&S+
'1%')"+ *)G>+ GI2B+ <'2(3-'2:)+ 1H/3.)/)->+ G)-+ /3:+ /HI/)2+ '+ G)+ *'(()-%(J-<'2(3-'2:)+ 1-).2('**'/4)->+
.)/+ '::)+ '+ /34)(+ /HI/)IH-G'4(+ 3.1%/4+ Q4)/R*H2)2+ 34+ -)%:(J%*'2)-)2>+ <I3-13-+ G)(+ '+ IH-2()+
('*1H*G)+)-+G)/+2%..)+?)4-H/2)G)+I'G)/>+G)-+-)&-3GJT)-)2+1-).2('**'/4)-/)+'.)**).B++










3&*%4(+):2).&)*+<)-+)-+ 1-).2('**'/4)-+ 23.+ 1B):2B+ 7)/2+oB+ 7)/2)/+ Q#CeEfeeR>+<I3-+ ('G22:-'1()(+)&2+
%/I)/G)2+2@/3/@.(+.)G+(-)22)-%I%/(4%-G)/>##X+<I'*:)(+2*8-)-+?*'::)(+13-+%(+)&2+)-+)(+:/JG)&J/:(>+
.)/+ '::)+ )(+ T)/(-J.+ )**)-+ )/G).S*+ '+ (-)22)-%I%/(4%-G)/2+ <'2(3-')B+)&2+ )-+ )/+ G)*+ %1+ )/+ 2(8--)+
2%..)/<H/4+ 34+ JGI':*'/4>+ 'G)(+ )/+ -H::)+ %/G-)+ &-'.H-:'*G)-+?SG)+ :%/+ 34+ ?8-+ 2J&&*)-)+ 34+
:3/():2(J%*'2)-)+G)(+():2(.%()-'%*)>+G)-+13-)1'/G)2+'+)&2@$
,'G22:-'1()(+ )&2+ 34+ W:262:3*)/>+ 13-+ /J+ %(+ /HI/)+ /34*)+ 1S>+ .)/+ IH2)/(*'4)+ %1+
(-)22)-%I%/(4%-G)/2+0'/2('(J('3/)-0>+'/G4S-+'+.'/+1-).2('**'/4+&S+/'I)%J+.)G+:J/2(IH-:)-/)>+'G)(+
G)(+ )-+ '+ 2%.2&'**)(+.)**).+G'22)+:3/1'4J-%('3/)->+ %(+ (-)22)-%I%/(4%-G)/2+ &-3^):(Q)-R+.)G+G)(2+
'/()-/)+ G'I)-4)/2)-+ :%/+ 2(@::)2+ 2%..)/B+ j%/+ :%/+ %*(2S+ '::)+ (%*)+ 3.+ 0(-)22)-%I%/(4%-G)/2+
&3)(':0+ JG)/+ %(+ (%4)+ I'22)+ 13-?)<3*GB+ W:2).&)*I'2+ ):2'2()-)-+ G)-+ '/()(+ 1H**)2+ .%/'1)2(+
J/G)-2:-)I)(+%1+G)/+G%/2:)+(-)22)-%I%/(4%-G)>+<I'*:)(+1'/(+&%22)-+('*+G)/+4)/)-)**)+2'G)3-G/'/4+
34+%<')-%-:'2)-'/4>+G)-+:%/+1'/G)2+'+(-)22)-%I%/(4%-G)/2+2:-'1()-+34+4-J&&)-'/4)-B+V.I)/G(+*%G)-+
)/+ 2SG%/+ =2%..)/2(@:/'/4=+ 2'4+ '+ I'2(+ 3.1%/4+ %**'4)I)*+ 48-)>+ 13-G'+ G)-+ /)(3&+ '+
:J/2(/)-4-J&&)-'/4)-/)>+ IH-:)-/)+ 34+ ('G22:-'1()-/)+ 13-)*'44)-+ /34*)+ 4-J/G*H44)/G)>+ 3.+ )/G+
'::)+/8GI)/G'4I'2+%*('G+)/(@G'4)>+1H**)2+G%423-G)/)->+23.+2:%*+'/G:-)G2)2+'+G)(()+:%&'()*B+
0_1&)-23/%*'2)-'/4)/0+ 13-.J*)-)2+ '/G)/+ 13-+ -%..)-/)+%1+ (-)22)-%I%/(4%-G)/2+ 13-2:)**'4)+






Q1B):2B+ 1#.-*3&)1-#'+ 1-%+ #CDU+ )**)-+ /34*)+ %1+?343?^):()-/)R>+JG2&-'/4)-+ %1+ (-)22)-%I%/(4%-G)/2+
(IH-H2()('2:)+ &-%:2'2+ 34+ G)-13-+ /8GI)/G'4I'2+ ?)G2(+ 13-2(S2>+ ^%+ .S2:)+ 3I)-<3I)G)(+ :J/+ :%/+
13-2(S2+'/G)/+13-+-%..)-/)+%1+G)(()+/)(IH-:B+N)-%1+18*4)->+%(+G)/+G%/2:)+0(-)22)-%I%/(4%-G)0+
?8-+ 13-2(S2+ '+ 2'/+ :3.&*):2)+ <)*<)G+ 34+ '::)+ :%/+ -)GJT)-)2+ ('*+ )/+ 4)/)-)*+ 2('*%-(+ Q1B):2B+
.'/'.%*'2.)R>+ )/+ 2&)T'1':+ *'(()-H-+ ?)IH4)*2)+ Q1B):2B+ :3/:-)(+ &3)2'+ )**)-+ 2@2().G'4(/'/4R>+ )(+
)/:)*(+ ('G22:-'1(+ Q1B):2B+ )&2R+ )**)-+ n/>+ -)*%('I(+ %14-H/2)(+ :J/2(/)-'2:+ 4-J&&)-'/4+ QN)/+
++++++++++++++++++++++++++++++++++++++++++++++++++++++




)(+ /%('3/%*(+ 3-')/()-)(>+ 13-1%(()-2:%?2?%2)-)(+ 34+ )/(@G'4(+ *'(()-H-(+ &)-2&):('I+ ('*+ 13-G)*+ 13-+ )/+
(-%/2/%('3/%*+34+(IH-H2()('2:+3&(':+2)*I3.+%/%*@2).%()-'%*)(+)-+G%/2:B+
d)(-32&):('I(+ %(+ -)GJT)-)+ (-)22)-%I%/(4%-G)/+ ('*+ )(+ 4)/)-%('3/23&48-+ .)G+ G)/+ 13--'4)+
4)/)-%('3/>+ GI2B+ 23.+ )/+ .%4(:%.&+ .)**).+ :3/1-3/(%('3/2.3G)-/'2.)/+ Qc-32(-8.>+ d'1?^)-4>+
|-/2?3+.B1*BR+34+2@2().G'4(/'/4)/+Q9')*2)/>+58^<3*(>+$'-:)?@+.B1*BR+)-+GJ?'82(+13-+2S+I'G(>+%(+G)-+'+
2%.('G)/+'+)(+I'G(+3.1%/4+)-+(%*)+3.+)/+(IH-:J/2(/)-'2:+34+(IH-H2()('2:+G'2:J22'3/>+G)-+/)(3&+
1(("+ )-+ %14-H/2)(+ ('*+ )/+ ?)2().(+ :J/2(%-(>+ .)/+ (IH-('.3G+ ?*'I)-+ %/2:J)(+ 23.+ )/+ &%-%**)*+
&-3?*).%(':+'+34+&S+(IH-2+%1+G)+)/:)*()+:J/2(%-()-B+
+_(+)/+2SG%/+)/2(-)/4)(+*'(()-H-+-)*%('3/>+G)-+J(I'I*23.(+1J/4)-)-+43G(+'+G'G%:('2:+13-2(%/G>+
43G(+ :%/+ :3/2(-J)-)2>+ )-+ 2S+ )/+ %/G)/+ 2%4>+ ^1-B+ G)(+ &-'.H-)+ *'(()-H-)+ 13:J2+ '+ ]()11)/+5)^*2:3I+
P%-2)/2+ ?34+ M?')"3%1,)#1#,"#@$ P-%"*#1'3"#'$ )*"%6"$ .&'"+ Q#CE#R+ )**)-+ 9')*2)/2+ )1()-2:-'1(+ ('*+
"('"3/0"*+ Q)(+)1()-2:-'1(>+G)-+<%-+)(+-)/(+ *'(()-H-(+2'4()RB+j)/+G)(()+%14-H/2)G)+ *'(()-H-)+2'4()+
G3.'/)-)-+'::)+:'*G).%()-'%*)(+'+&)-'3G)/+#CD"6De>+^1-B+%-(':*)-/)+'+)&2+)**)-+2>1"0'"#2$-,$%"#$<+1%"$
+"*%"#+1-%+#CDe+Q<I3-+G)(+1*)-:J/2(/)-'2:)+)**)-+(IH-H2()('2:)+2@/2&J/:(+)-+G3.'/)-)/G)RB+
F+ G)(+ 18*4)/G)+ I'*+ G)-+ G)-13-+ ?*'I)+ )(%?*)-)(+ /34*)+ G).%-:%('3/2*'/^)-+ 13-+
(-)22)-%I%/(4%-G)/+ 13-+ %(+ %14-H/2)+ G)(+ ('G2-J.>+ '/G)/+ 13-+ <I'*:)(+ G)/+ ):2'2()-)->+ 34+








%1+ )**)-+ :%/+ 2J?2J.)-)2+ J/G)-+ W:262:3*)/>+ 1B):2B+ P9^B+ [S+ G)/+ %/G)/+ 2'G)+ :%/+
0(-)22)-%I%/(4%-G)/0+ '::)+ ?)()4/)+ #CDK)-/)2+ ):2&)-'.)/()-)/G)+ :J/2(+ 1#$ )-)-B+ #CDK)-/)2+
):2&)-'.)/()-)/G)+:J/2(+ '/G?)1%(()-+ ^3+342S+b36-'(J2+ Q7)/2678-4)/+,<3-2)/+34+ 78-4)/+9%2<R##Y+
++++++++++++++++++++++++++++++++++++++++++++++++++++++




N'22)+ 4-J&&)-'/4)-+ <8-)-+ .)G+ ('*+ ?'**)G)(+ %1+ G)/+ (IH-H2()('2:)+ 34+ ):2&)-'.)/()-)/G)+
:J/2(&-%:2'2+'+N%/.%-:+'+#CDK)-/)+2%..)/+.)G+4-J&&)-'/4)-/)+3.:-'/4+W:262:3*)/B##U+
W/+ I'2+ -'I%*'2)-'/4+ .)**).+ 2'(J%('3/'2.)f1*JgJ2+ 34+ (-)22)-%I%/(4%-G)/+ :%/+ 342S+ (@G)*'4(+
2&3-)2+ '+ 2%.('G)/>+ 1B):2B+ '+ W-'T+ _/G)-2)/2+ 13-<S/'/4+ %1+ W:262:3*)6.)G*)..)-/)+ 23.+
0&*%4'%(G-)/4)/)0+ '+ )/+)/iJ)()+ '+ 18-2()+/J..)-+%1+)&2@oot+5I)-:)/+_/G)-2)/+)**)-+%/G-)+%1+G)+
G%/2:)+ 1*JgJ2.)G*)..)-+ )**)-+ 2'(J%('3/'2()-fb36d'(J2+ 2:J**)+ 2'G)/+ 3&(-HG)+ '+ <I)-:)/+)&22>+ )&2$
Cen2>+P9^2+)**)-+U&#"0$op=2+2&%*()-B+
+ oH**)2+ )-+ G)+ (-)+ &%-()-+ G34+ '+ G)-)2+ -)2&):('I)+ ?)2(-H?)*2)-+ &S+ %1.@(3*34'2)-'/4)/+ %1+
$J/2(/)-)/+34+$J/2(IH-:)(B##E+j)/+G)/+%1&)-23/%*'2)-'/4+23.+2:%*+?)*@2)2+ '+G)//)+%1<%/G*'/4+
1'/G)-+.%/+ '::)+ <32+ <I)-:)/+ b36-'(J2+ )**)-+ o*JgJ2B+ 532+ b36-'(J2+ )-+ G)-+ (%*)+ 3.+ )/+ ):2&-)22'I+
%:('3/213-.>+G)-+&-3I3:)-)-+34+13-284)-+%(+'/GG-%4)+?)(-%4()-)/>+<32+o*JgJ2+)-+G)(+G)-'.3G+)/+
4)/)-)*+13-:%2()*2)+%1+:J/2()/+Q:J/2(IH-:)(>+:J/2(2'(J%('3/)/R>+<I3-'.3G+:-)G2)/+3.:-'/4+W:26
2:3*)/+ ?'?)<3*G)-+ :J/2(IH-:)(+ 23.+ :%()43-'+ 34+ '+ )(+ I'G(+ 3.1%/4+ ):2&)-'.)/()-)-+ .)G+
++++++++++++++++++++++++++++++++++++++++++++++++++++++
##"+])+?*B%B+\J//%-+_%4%%-G+_/G)-2)/O+0V.+34+3.:-'/4+4%*)-')+$v&T:)+Q$3)&T:)>+$8&:)R0+'+C100"%(B#')$/-B+Y>+#CDe>+
$/JG+ [)G)-2)/O+ ^&3/"#$ 3-%$ 7-*,"*3B'1(("#+ Q#CDeR>+ j%-'%//)+ c)T<O+ F0BRB'+ Q#CeUR>+ c'-4'(+ 5)22)**J/GO+ ^G/4("$
&*(1+")+Q#CeCR+2%.(+5%/2)/+34+$8&T:)O+94)1-#$*"3&1#'+QXKKeRB+
##U+ W/+ ('*2I%-)/G)+ (-)G)*'/4+ 1'/G)2+ ):2).&)*I'2+ <32+ c34<+ Q#CCDR+ 34+ |-J.+ QXKKCRB+ W(+ ?-)G(+ JG2/'(+ %1+ G)(+
):2&)-'.)/()**)+1)*(+1'/G)-+.%/+342S+'+u*<B'$*&//-*)$oHtoloHtH+Q#CDCR>+-)GB+c^8-/:^H-+)(+%*B+Q#CDCRB+
##D+ 05)*(+J%1<H/4'4+<)-%1+ L_**%/+ $%&-3`2+ )22%@+ 0$3..J/':%('3/26&-34-%..)-'/40>+G)-+G%//)G)+?%44-J/G)/+ 13-+
)/iJ)()/+ 23.+ W-'T+ _/G)-2)/2+ 2I%-+ '/G4':+ 'M+ )-+ 0,-H:I34/+ #Y0+ Q&*%4'%(6G-)/4)/)R+ 34+ 0N)/+ ):2&)-'.)/()-)/G)+
$J/2(2:3*)0+Q2%..)+&*%4'%(6G-)/4)R+G)/+.)2(+/%'I)+G'*)((%/('2.)+^)4+)/G/J+<%-+3&*)I)(0+ Q)&2+/-B+#>+#CDE>+&B+#ERB+
,'*2I%-)/G)+ :-'(':+ 1'/G)-+ .%/+ '+ 7)/2+ 78-4)/+ ,<3-2)/2+ *'4)+ 2S+ 'G'32@/:-%('2:)+ 23.+ J/G)-<3*G)/G)+ :J/2(?34+
P-%"*#1'3"#$ 1$%&#'($3&0"*(B#')+ Q#CeEO+XDK6XEUR>+<I3-+)/+('*2I%-)/G)+13-<S/'/4+34+)(+ 13-284+&S+&*%4'%(&SI'2/'/4+
1'/G)-+ 2()G+ )1()-+G)I'2)/+ 0%*(+ <I%G+ W:262:3*)/+ 48->+ )-+ ?*)I)(+ 4^3-(+ 18-+Z+34+ Q.)4)(R+ ?)G-)B0+ 5)-+ %11H-G'4)2+ 1B):2B+
('G22:-'1()(+)&2+23.+0&2)JG3'/()**):(J)*(+I-8I*+.)G+:*%/4+%1+G)+2'G2()+/3G)-0>+)&2$Cen+23.+)/+:3&'+%1+0o*Jg+)%-+c3g0+
34+0[%/)*+#Y+ F/13-.%('3/0+23.+0G)(+/J+.3G)-/)+2(-84+%1+&-3I30B+5%/2678-4)/+9')*2)/+2:-'I)-+ '+)-'/G-'/42)22%@)(+






.)G*)..)-+ 23.+ [)()-+ P3J'267)/2)/>+ [3J*+ \)-/)2+ 34+ 73</+ N%I'G2)/+ Q2)+ b<-'2('%/2)/+ #Ce"O+ YCRB+ m)G+ )(+ o*JgJ26
%--%/4).)/(+ '+9':3*%^+$'-:)+ '+$8?)/<%I/+ '+#CDY+G)*(%4)-+%(()-+$'-:)?@>+b<-'2('%/2)/+34+N%I'G2)/+Qj3-)**+XKK"O+eRB+
5)//'/4+b<-'2('%/2)/+?)2:-'I)-+'+0W1()-+{)-30+'+2>1"0'"#2$-,$%"#$<+1%"$+"*%"#+Q#CDeR+%(+o*JgJ2+13-+<%.+<%-+IH-)(+0)/+
-)/2)*2)2&-3T)2>+ )/+ <3I)G:J*G2+ /)G(H**'/4+ ('*+ a)-3>+ )(+ 13-284+ &S+ %(+ G)2(-J)-)+ :J/2()/+ 23.+ )(+ ^)42+ Q:J/2(/)-)/2+
)-3?-'/4+%1+I)-G)/R+)/+J/G2'4)*2)+%1+<)*)+G)/+2J?^):('I'2.)>+G)-+:%-%:()-'2)-)-+/H2()/+%*+<'G('G'4+)J-3&H'2:+:J/2(0+
Q9')*2)/+ XKKDO+ #XXRB+ o*JgJ2+ ?%/)-+ 2S*)G)2+ I)^)/+ 13-+ b<-'2('%/2)/2+ %1&)-23/%*'2)-'/422(-%()4')-B+ $'-:)?@+ ?)()4/)-+
)/GI'G)-)+2'(+?343?^):(+C0J=$)1%+Q#CDeR+023.+1*JgJ20>+.)/+G)-+)-+G34+'::)+(%*)+3.+)(+1*JgJ2IH-:>+^1-B+:%&B+"B+
!"#$%&#'("$)*"''"*&+&#),&*%"$-,$&./"*'-#&01'"*1#,"#'$/-")1($!$De$
%1&)-23/%*'2)-'/4>+ %/3/@.'()(+ )(TB##e+ N'22)+ ?-JG1*%G)-+ )-+ 2@/*'4)+ '+ 5%/2678-4)/+ 9')*2)/2+




9S-+ ()-.)/+ 0G)/+ G%/2:)+ (-)22)-%I%/(4%-G)0+ %/I)/G)2+ '+ %1<%/G*'/4)/+ )-+ G)/+ G)-13-+




F+ :3*313/)/+ ('*+ )&2$ /-B+ D+ + 1-%+ #CDe+ QG)-+ ?*'I)-+ (-@:(+ 23.+ )(+ <%*I(+ /J..)-+ %1+ G)(+ 2I)/2:)+
:J/2(('G22:-'1(+U&0"))"#+/-B+X>+#CDeR+13-284)-+)&26-)G%:(8-)-/)+%(+48-)+.'G*)-('G'4+2(%(J2+&S+)&2l
&-3^):()(B##C+rG3I)-+)/+&-H2)/(%('3/+%1+G)+)/:)*()+-)G%:(8-)-2+%/2I%-23.-SG)-+34+('G22:-'1()(2+
().%)-+ <)GG)-+ G)(+ ?*B%B>+ %(+ )&2+ 1(("+ )-+ hn/+ 2('*>+ n/+ H2()(':>+ .)/+ .%/4)+ <3*G/'/4)->+ .%/4)+
H2()('::)->+ <I3-%1+ :J/+ /34*)+ 1S+ <%-+ %11'/'()(+ ('*+ 1LBM):2LBM+ h&-'.%-@+ 2(-JT(J-)20>+ 23.+ '+ N%/.%-:+
I3:2)G)+ 1-).+J%1<H/4'4(+ %1+ 34+ 2%.('G'4(+.)G+G)+ %.)-':%/2:)+ &%-%**)*1H/3.)/)-0+ Q&B+ #CRB#XK+
W/GI'G)-)+ <)GG)-+ G)(>+ %(+ )&2+ )-+ )(+ h'.%4)+ ?*%/G(+ 1*)-)+ %/G-)+ Q1+ ):2+ hN)/+ ):2&)-'.)/()-)/G)+
$J/2(2:3*)0>+ h]3..)-JG2('**'/4)/0>+ &)-13-.)-4-J&&)/+ h,-H:I34/+ #Y0+ 32IBR+ 13-+ *3:%*)+
):2&)-'.)/()**)+%:('I'()()-0+Q'?'GBRB+
F+ 3&-).2/'/4)/+ 2%I/)-+ .%/+ .S2:)+ /3:+ 1*)-)+ %1+ (-)22)-%I%/(4%-G)/2+ T)/(-%*)+
:3/1'4J-%('3/)->+.)/+G)(()+2:@*G)2+^3+13-+2(8-2()G)*)/2+I)G:3..)/G)+Q1B):2B+)&2$Cen$34$P9^R+
++++++++++++++++++++++++++++++++++++++++++++++++++++++
##e+ ]3.+)(+):2).&)*+&S+)/+ 1)^**H2/'/4+I'*+ ^)4+&)4)+&S+c'-4'(+5)22)**J/G2+%-(':)*+ 0$J/2()/+ '+.)**).-J..)(0>+<I3-+
W:262:3*)/>+ o*JgJ26?)IH4)*2)/+ 34+ ]'(J%('3/'2.)/+<3.34)/'2)-)2+ I)G+ %(+ (-H::)+ *'4<)G)-/)+ 1-).O+ 3&*82/'/4)/+ %1+
IH-::%()43-')/+ 34+ %1.@(3*34'2)-'/4)/+ %1+ :J/2(/)--3**)/+ Q5)22)**J/G+ #CCCO+ #UCRB+ 5)22)**J/G+ /)4*'4)-)-+ ('*+ )/+ I'2+
4-%G+ %(+ W:262:3*)/+ 1(("+ :J/+ )-+ :J/2(/)-'2:+ %:('I'2.)>+ G)-+ '::)+ %12H(()-+ IH-:)-B+ ]'4)/G)+ )-+ G)(>+ %(+ <J/+ /HI/)-+
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:3/:-)()+ 1'4J-%('3/)->+ )/+ I%/G-)(+ 2(H/4)*+ )**)-+ )/+ *84:/3*G>+ G)->+ '+ N)*)Jg)+ 34+ \J%((%-'2+
JG*H4/'/4>+ )-+ :)/G)()4/)(+ I)G+ )/+ G'2:3/('/J)-*'4>+ %<')-%-:'2:+ 34+ '::)6)22)/(')*+ :%-%:()-B#Y"+ F+
.3G2H(/'/4+('*+]T<.'G(6cJ-:<%-G(2+2(%.(-H)-+Q<J/+/HI/)-+:J/+4%/2:)+:3-(+-<'a3.)(R+*@G)-+G)(+
'+NB'1#%$/0&)"&B"*O++
0W(+ -<'a3.+ ?)4@/G)-+ '::)+ 34+ )/G)-+ '::)+ G)(+ )-+ %*('G+ '+ .'G()/>+ .)**).+ ('/4)/)>+ )(+ .)**).6IH-)/G)>+
1#)"*3"KK-@$,-H)(+)-+%12(%./'/4>+2*H4(2:%?+-<'a3.)(+)-+G)-'.3G+%**'%/T)->+)/)+34+%*)/)+%**'%/T)-B+,-H)(+
1-).(I'/4)-+ JG2%4/23-G)(+ =%($ IH-)=+ -<'a3.)(2+ IHI+?)2(S-+ G)-'.3G+ %1+ ?'/G)3-G)(+ =34+ BBB+ 34+ BBB+ 34+ BBB=B+ F+
G)(()+?'/G)3-G+)-+G)-+('*2(-H::)*'4+.)G+2(@-:)+('*+%(+-J2:)+JG2%4/23-G)(+=%(+IH-)=+ *82+34+(-H::)+G)(+3&+




2(-J:(J-B+N)-+)-+ + '::)+ 0&J/:()-+)**)-+&32'('3/)-+ '+ )(+ -<'a3.>+ 2SG%/+ 23.+.%/+:%/+ 1'/G)+G)(+ '+ )/+
2(-J:(J->+)(+(-H>+)/+-3GB+N)-+)-+:J/+*'/^)-0+Q'?'GB>+&B+#XRB+P'/^)->+G)-+:%/+?-@G)2+)**)-+?-'2()>+.)/+
%***'4)I)*+ 13-(2H(()-+ %/G)(2()G2O+ 0N)(+ <%-+ '::)+ /34)/+ ?)4@/G)*2)+ )**)-+ 2*J(/'/4>+ .)/+ %*('G+ )(+
.'G()-2()G>+)(+.'*^8>+23.+G)(+I3:2)-+JG+%1+34+1*@G)-+JG+3I)-0+Q'?'GB>+&B+XCRB+
c)-42+ (%/:)+ Q13-+ )/+ 2SG%/+ 13-?*'I)-+ G)/R+ )-+ %(+ 13:J2+ 2:%*+ 13-2:@G)2+ 1-%+ 0H2()('2:)>+
&-34-%..%('2:)+ 34+ %I%/(4%-G)6.)(%13-'2:)+ &%-%.)(-)>+ G)-+ )/()/+ )-+ 13-+ ?-)G)+ )**)-+ 2/HI-)0+
++++++++++++++++++++++++++++++++++++++++++++++++++++++
#Y"+ ])+ \'**)2+ N)*)Ja)+ 34+ on*'g+ \J%((%-'O+T<1K-3"@$ :#)*-%B4)1-#+ Q#CEDR>+ G)-+ '+ ?)%-?)^G)(+ JG4%I)+ 3&(-HG)-+ '+ 18-2()+
:%&'()*+ %1+ P100"$ U0&)"&BR@$ V&/1)&01'3"$ ")$ M4<1K-/<*W#1"$ v+ Q#CeKR>+ &S+ G%/2:+ NB'1#%$ U0&)"&B"*@$ ^&/1)&01'3"$ -,$
'(1K-.*"#1$QXKKURB+
!"#$%&#'("$)*"''"*&+&#),&*%"$-,$&./"*'-#&01'"*1#,"#'$/-")1($!$ED$
Qc)-4+ XKKUO+ YDR+ ('*+ G)(+ <)*(+ :3/:-)()+ /)(IH-:+ %1+ 2%.%-?)^G)->+ ('G22:-'1()->+ %/(3*34')->+
JG2('**'/4)->+23'-n)-+)(TB>+<I3-I)G+.%/+:%/+'/G:-)G2)+)(+1)*(+:)/G)()4/)(+%1+0?)(@G)*'4+G'I)-2'()(+
34+<)()-34)/'()(0+Qc)-4+XKKUO+Y"RB+F.'G*)-('G+:-HI)-+)/+2SG%/+'/G:-)G2/'/4+%(+1)*()(+-)/(+1%:('2:+
<%-+ )/+ -<'a3.6%4('4+ 2(-J:(J->+ GI2B+ %(+ G)(+ )-+ -<'a3.%('2:>+ <I'*:)(+ &3()/(')*(+ ?*'I)-+ %(+ ('*18^)+ )/+
G'2:3/('/J'()(+('*+)(+1)*(>+G)-+'::)+/8GI)/G'4I'2+)-+G)(B+c)-4+('*18^)-+):2).&)*I'2+:/JG)&J/:()-+('*+
2'/+I)-2'3/+%1+-<'a3.)(>+<I'*:)(+G)-+'::)+)-+<32+N)*)Ja)+34+\J%((%-'B+]&8-42.S*)(+)-+<I3-+.%/4)+
%1+ -<'a3.)(2+)4)/2:%?)->+G)-+:%/+.3G'1'T)-)2>+ 18-)/G+G)-+ '::)+)-+ (%*)+3.+)(+ -<'a3.+ *H/4)-)A+
c)-42+ &S&)4/'/4+ %1+ %(+ G)(+ /)(3&+ '+ G)(()+ /)(IH-:+ %1+ 02%.%-?)^G)->+ ('G22:-'1()->+ %/(3*34')->+






%1+ &)-23/)->+ 4-J&&)-'/4)->+ &3)('::)->+ .%/'1)2()->+ JG2('**'/4)->+ %/(3*34')-+ 34+ ('G22:-'1()->+ G)-+
)(%?*)-)2+'/G)/+13-+(-)22)-%I%/(4%-G)/B+F+2()G)(+13-+)/+)4)/(*'4+:%-(34-%1'+IH*4)2+G)-+G)-13-+<)-+
%(+2&-'/4)+G'-):()+('*+3-G)/)>+13-+23.+_2(-'(+]T<.'G(6cJ-:<%-G(+J/G)-2(-)4)-+'+2'/+?34>+2S+(^)/)-+




,'G22:-'1()-/)+ JG48-+ G)/+ IH2)/(*'42()+ :3**):('I)+&*%(13-.+ 13-+ (-)22)-%I%/(4%-G)/>+ 'G)(+ )(+ )4)(+
('G22:-'1(+ Z+ .3G2%(+ G)(+ ?)4-H/2)G)+ -SG)-J.>+ G)-+ ):2'2()-)-+ &S+ %/G-)+ ('G22:-'1(2-)G%:(8-)-2+
/SG)#YU+Z+.J*'448-+13-.J*)-'/4)/+%1+(-)22)-%I%/(4%-G)/2+&-3^):()-+'/G%G('*+34+JG%G('*+:%/+2:%?)+
)/+ I'2+ 3&.H-:23.<)G+ 3.:-'/4+ G)(+ :3**):('I)+ &-3^):(B+ W(+ .'*^82+ 1*@4('4)+ G'2:J22'3/)-+ :%/+
G)-.)G+1%2(<3*G)2+'+()3-'+34+&-%:2'2B+F/G)/+13-+(-)22)-%I%/(4%-G)/+)-+G)(+'+<8^+4-%G+:J/2(/)-/)+
2)*I>+ G)-+ 13-284)-+ %(+ :3/2(-J)-)+ )/+ ()3-)('2:+ 3I)-?@4/'/4+ ('*+ ):2&)-'.)/()-/)+ .)G+ :J/2()/B+





?)IH4)*2)-+ '+ :J/2()/+ I%-+ J*82)*'4(+ 13-?J/G)(+ .)G+ ('G22:-'1()-/)B+ ,'G22:-'1()(+ I%-+ )(+
G'2:J22'3/213-J.>+)(+2()G+13-+.)/'/42JGI):2*'/4)-+34+13-+T).)/()-'/4+%1+&32'('3/)-+34+2H-*'4(+'+
(-)22)-/)+ JG2(-S*)G)+ G)+ )/+ 3&('.'2.)>+ G)-+ '::)+ *%G)-+ G)/+ ('G*'4)+ %I%/(4%-G)('G+ /34)(+ )1()-0+
Qc34<+#CCDO+#XERB+
j)G+ <)/2@/+ ('*+ ('G22:-'1()-/)+ ?8-+ .%/+ 2:)*/)+ .)**).+ ('G22:-'1()->+ <I3-'+ G)-+ 13-.J*)-)2+
%2&):()-+%1+ (-)22)-%I%/(4%-G)/2+&3)(':>+GI2B+)(>+ '::)+/8GI)/G'4I'2+ 1J*G(3/)/G)+)/'4(>+ (%*)-8-+Z+
.3G2%(+ G)+ =4)/)-)**)=+ :J*(J-('G22:-'1()-+ .)G+ )(+ ?*%/G)(+ '/G<3*G>+ G)-+ GH::)-+ )(+ ?-)G)-)+




Q#CDe6EKR+ 2%.(+U&#"0$op$ :#.-*3&)1-#+ Q#CDe6DCRB+5I'2+.%/+2)-+?3-(+ 1-%+I5)'66+ 34+ '2H-+)&2$Cen>+







U&#"0$ opR+ :J/+ 3&(-HG)-+ &)-'1)-(+ '+ *'(()-%(J-<'2(3-')2:-'I/'/4)/B+ N)+ 2'G2(/HI/()+ ('G22:-'1()-+
'/G)<3*G)->+<I'2+.%/+J/G(%4)-+P9^>+G34+:J/+'+)(+-)(+?)4-H/2)(+3.1%/4+.%/'1)2()->+G)-+:J//)+
48-)+G).+'/()-)22%/(+13-+*'(()-%(J-<'2(3-':)-)+Z+.)G+.'/G-)+%(+('G22:-'1()-+%*(2S+'+2'4+2)*I+I%-+)(+
'/()-)22%/(+ %/%*@2)3?^):(+ 13-+ *'(()-%(J-<'2(3-':)-)>+ <I'*:)(+ '::)+ /8GI)/G'4I'2+ )-+ ('*1H*G)(B+ N'22)+
%/G-)+ ('G22:-'1()-+ <%-+ '/G)/+ 13-+ G)+ 2)/)-)+ S-+ 1S)(+ )/+ I'2+ ?)IS4)/<)G+ '+ 13-?'/G)*2)+ .)G+
13-2:/'/4)/+ '+ &)-'3G)/2+ %I%/(4%-G)?)IH4)*2)->#YE+ <I'*:)(+ :%/+ IH-)+.)G+ ('*+ %(+ -SG)+ ?3G+ &S+ )(+
?)4-H/2)(+G%/2:+13:J2+&S+('G22:-'1(2<'2(3-')+ Q34+ '+)/G/J+.'/G-)+4-%G+&S+G)(+2J?2&)T'%*'2)-)G)+
++++++++++++++++++++++++++++++++++++++++++++++++++++++
#YD+!1,)"$ .-*$"#$%&0"*+ Qm%4/+]())/>+V*)+c'-:*J/G+_/G)-2)/+34+5%/2678-4)/+9')*2)/R>+)&2+ Q[3J*+\)-/)2>+[)()-+ P3J'26
7)/2)/>+ [)-+ $'-:)?@>+ W-':+ ,<@4)2)/>+ 5%/2678-4)/+ 9')*2)/>+ ]('4+ c-844)->+ [3J*+ 9')*2)/>+ $-'2()/+ c^8-/:^H->+ c)/4(+ %1+





%I%/(4%-G)('G22:-'1(261)*(R#Ye+ .3G2%(+ 2'(J%('3/)/+ '+ 1B):2B+ ]I)-'4)+ 34+ 93-4)+ Q53*.?)-4+ #CeE+ 34+
,<3/+ XKK#R>+ )/G2'4)+ '+ r]_+ 34+ W/4*%/GB#YC+ ,'G22:-'1()(+ )&2+ ?*'I)-+ '+ %/G)/+ <%*IG)*+ %1+ #CeK)-/)+
%/%*@2)-)(+23.+)/+13-*8?)-+ 13-+#CeK)-/)2+&32(.3G)-/'2('2:)+H2()(':+)**)-+2'.&)*(<)/+)/+('G*'4+
&32(.3G)-/'2.)+ Q7)/2+ oB+ 7)/2)/+ #CeEfeeR>+.)/+G)//)+ I'/:*'/4+ 2@/)2+ '+ -)(-32&):(+ %(+ IH-)+ )/+
/34)(+-)GJ:('I+-)%:(J%*'2)-'/4+%1+JGI%*4()+G)*)+%1+ ('G22:-'1()(2+ '/G<3*G+ '1(B+)/+&32(.3G)-/'2('2:+
1%T'(*'2()+)(%?*)-)(+'+7)/2)/+Q#CeDR>+<I'2+.%/+/J+2:%*+2H(()+G)(+*'G(+&S+2&'G2)/B+F+G)+2)/)-)+S-+)-+





<<IB+ #CDe+ 34+ #CDCR#"#+ &S+ G)(+ *'**)+ <B.B+ ?)-42+ 13-*%4>+ )-+ )(+ T)/(-%*(+ 13-J.+ 13-+ *%/T)-'/4)/+ %1+




2)/)2()+ S-0+ 34+ /)G?-@G)+ 0:*81()/+ .)**).+ )*'():J*(J-+ 34+ .%22):J*(J-0+ Q-):*%.)13*G)-+ 13-+)&2>+
J&%4BRB+F+)&2+D+#fX>+G)-+?*'I)-+(-@:(+'+G)(+2I)/2:)+('G22:-'1(+U&0"))"#+/-B+X>+#CDe>+?)(3/)2+G)2JG)/>+
%(+)&2+ '/G4S-+ '+)(+/)(IH-:>+ 'G)(+('G22:-'1()(+)-+)(+0'.%4)+?*%/G(+ 1*)-)0#"X+ Q&B+#CR>+GI2B+)/+%1+ 1*)-)+
:3/1'4J-%('3/)->+2%.(+<)*(+3I)-3-G/)(+)(+0'/()-)22)1)*(0>+G)-+'/:*JG)-)-+h:J/2(>+*'(()-%(J->+.J2':>+
.)/+ 342S+ J/4G3.2-)I3*()>+ .3G)>+ ():/3*34'>+ J-?%/'2.)>+ &*%/*H4/'/4>+ '/13-.%('3/2()3-'0>+
++++++++++++++++++++++++++++++++++++++++++++++++++++++
#Ye+_I%/(4%-G)2:-'1()-/)+<%-+4)/)-)*(+ 1S)(+?)4-H/2)(+3&.H-:23.<)GB+W:2).&)*I'2+):2'2()-)G)+G)-+ '::)+ 18-+XKKE+
2)&%-%()+ %-(':*)->+ .)/+ :J/+ G)+ 4H/42)>+ <)/:%2()G)+ 34+ J&-HT'2)+ *'(()-%(J-<'2(3-'2:)+ ?).H-:/'/4)-+ 3.+ 1B):2B+)&2$
Cen>+!1,)"$ .-*$"#$%&0"*=$I5)'66+ )**)-+P9^B+N)/+/@*'4(+JG4'I/)+I+1%7-,$-3$(B0)B*)1%''(*1.)")+ QXKKER+JG48-+ '::)+ )/+
13-?)G-'/4+ %1+ ('G22:-'1(213-2:/'/4)/>+ (IH-('.3G+ )-+ G)/+ )/+ J&-HT'2+ 34+ ('*1H*G'4+ -3G)?J/:)+ %1+ 'G'32@/:-%('2:)+
?)-)(/'/4)->+G)-+13-)4'I)-+%(+GH::)+0:J*(J-('G22:-'1()(0+'/+(3(3B+
#YC+ ])+ 1B):2B+ _/G)-23/+ }+ $'/a')+ Q#CEeR>+ \v-(2T<%T<)-+ Q#CCYR>+ b*%@+ }+ [<'**'&2+ Q#CCeR>+ b<J-T<'**+ }+jT$'?*)+ QXKKERB+












)/+ '.&)-%('IO+ h'.3G+ ?)4-H/2/'/4+ 34+ JG)*J::)*2)>+ 13-+ ):2&%/2'3/+ 34+ '/G3&(%4)*2)0Q'?'GBRB+
r/4G3.2-)I3*()/+ QJ/4G3.23&-8-)(R+ :3..)-+ G34+ '::)+ '+ /34)(+ 3.1%/4+ ('*+ %(+ '/G4S+ '+ 2)*I)+
('G22:-'1()(>+.)/+G)-'.3G+18-2(+'+G)+(3+=%1*82)-)=+)&2$Cen+34+P9^+Q?)44)+#CDK6EKR>+^1-B+:%&B+UB+
)&2+ )-+ )(+ %1+ %I%/(4%-G)/2+ 01))0"$3&,&K1#"'+ 13-+ /J+ %(+ ?-J4)+ G)/+ 4H/42)+ )/4)*2:2&-34)G)+
()-.>+ GI2B+ '::)+ )(+ :J*(J-('G22:-'1(>+ G)-+ GH::)-+ .)-)+ ?-)G(+ 23.+ 1B):2B+D1#%*-'"#@oxp+ W**)-+ .)G+
b*%)26\v-%/+ 53*.?)-4+ :J//)+ .%/+ *'G(+ .)-)+ &-HT'2(+ :%*G)+ G)(+ )(+ 0%I%/(4%-G)('G22:-'1(0B+
53*.?)-4+3&)-)-)-+.)G+)/+(3(%*+%1+0('G22:-'1()-0>+<I3-%1+)/+G)*.H/4G)+)-+0:J*(J-('G22:-'1()-0B+
W/+ G)*.H/4G)+ %1+ G'22)+ )-+ 0*'(()-H-)+ ('G22:-'1()-0>+ <I3-%1+ )/+ G)*+ %1+ G'22)+ *'(()-H-)+ ('G22:-'1()-+
JG48-+G)+2S:%*G(+0J/4*'(()-H-)+('G22:-'1()-0B+W/+?)4-H/2)(+G)*+%1+G'22)+J/4*'(()-H-)+('G22:-'1()-+
?)2(S-+ %1+ )4)/(*'4)+ 0%I%/(4%-G)('G22:-'1()-0B+ o3-2:)**)/+ .)**).+ G)+ (3+ 2'G2()+ )->+ %(+ <I3-+
%I%/(4%-G)('G22:-'1()(+)-+)(+0)g:*J2'I%+3-4%/+23.+1v-)2&-S:%(+)g(-).%+:J*(J-)**%+)**)-+&3*'('2:%+
'G)%*0>+ 2S+ )-+ G)+ J/4*'(()-H-)+ ('G22:-'1()-+ )(+ 04)/)-%('3/23-4%/+ .)G+ )((+ ?-)G%-)+ 2&):(-J.+ %1+
*'(()-s-%+ 'G)%*0+ Q53*.?)-4+ #CeEO+ #DRB+ 0W:2:*J2'I'()()/0+ '+ %I%/(4%-G)('G22:-'1()(+ )&2+ *'44)-+ ?*B%B+ '+
G)/+ G34.%('2:)+ *'/^)>+ G)-+ 1-%+ 2(%-(+ %1+ &-3:*%.)-)2+ 34+ <S/G<HI)2B+ ]3.+):2).&)*+ :J//)+.%/+
%/18-)+ %(+ <I3-+ D1#%*-'"#>+ G)-+ )-+ 13-%/:-)(+ '+ )/+ .3G)-/'2('2:+ (-%G'('3/>+ 43G(+ :%/+ ?-'/4)+ )(+
().%/J..)-+3.+:3/:-)(+&3)2'+Q3.+)/G+'/G*)G(+%1+)/+2:)&('2:+-)G%:('3/)*+:3..)/(%-R>+2S+I'**)+
G)(+ IH-)+ .)-)+ J(H/:)*'4(+ %(+ )&2+ I'**)+ ?-'/4)+ ?'G-%4+ %1+ G)/+ 13--'4)+ 4)/)-%('3/2+ ':3/)-+ 23.+
d'1?^)-4+ )**)-+ |-/2?3>+ )/G2'4)+ ?-'/4)+ )(+ ().%/J..)-+ 3.+ G)/+ .3G)-/'2.)>+ G)-+ ^3+ <%IG)+
)(%?*)-)(+2'4+23.+)<"$"')&701'<3"#)B+
F+)&2+.%/'1)2()-)2+)(+23T'%*(+1H**)22:%?+'+13-.+%1+)/+2(3-+-)G%:('3/+2%..)/2%(+&S+(IH-2+%1+
:J/2(%-()-/)B#""+ W(+ 23T'%*(+ 1H**)22:%?>+ G)-+ JG4S-+ 1-%+ W:262:3*)/>+ .)/+ '::)+ )-+ 2@/3/@.(+ .)G+
G)//)>+13-+2S+I'G(+%(+G)/+Q3I)-I)^)/G)R+&-%:2'23-')/()-)G)+('*4%/4+'+W:262:3*)/+<)-+'+)&2+)-2(%(()2+
%1+)/+3I)-I)^)/G)+ ()3-)('2:+&-%:2'2B+N)2JG)/+ -):-J(()-)2+ -)G%:('3/2.)G*)..)-+JG)/+ 13-+W:26
2:3*)/>+ /).*'4+ $-'2()/+ c^8-/:^H->+ 78-4)/+ P)(<+ 34+ 2I)/2:)+ c)/4(+ %1+ $*'/(?)-4>+ 3.+ )/G+ G'22)+
&)-23/)-+'::)+)-+<)/()(+JG)/+13-+(-)22)-%I%/(4%-G)/B++
++++++++++++++++++++++++++++++++++++++++++++++++++++++
#"Y+W/+2:)*/)/+23.+1B):2B+ 1(("+13-)(%4)2+ '+W-*'/4+$J**?)-42+0,'G22:-'1()(+)&2+Z+)(+2'4/%*).)/(+%1+)(+ *'**)+?*%G+.)G+2(3-+
?)(@G/'/40>+ <I3-+ )&2+ %/2:J)2+ 23.+ )(+ %*.'/G)*'4(+ 0:J*(J-('G22:-'1(0+ 3.+ )/G+ G)//)+ G'2('/:('3/+ '.&*'T'(+ 13-)(%4)2+
Q$J**?)-4+XKK#RB+




,'G22:-'1()(+ )&2+ 1J/4)-)-+ 23.+ )/+ &*%(13-.+ 13-+ (-@:/'/4)/+ %1+ .%/'1)2()-+ 34+ ('*2I%-)/G)+
13-.)-B+)&2+)-+'::)+JG)/+%11'/'()(+('*+%1*82)-)/+%1+G)(+2I)/2:)+('G22:-'1(+T-#%-=$/).*'4$Z-*100&+Q(3+
/J.-)>+ #CDD6DER>+ 2)*I3.+G)//)+&%-%**)*+ '::)+ 2@/)2+?).H-:)(+ '+ -)T)&('3/)/+%1+ )&2B#"U+ F+Z-*100&>+
G)-+ ():/'2:+ 2)(+ )-+ )/+ 0:%*)/G)-0+ 1'/G)-+ .%/+ )/+ &%-%**)*+ '/()-)22)+ 13-+ :3/:-)(+ &3)2'>+
:3/T)&(J%*'()(>+ :@?)-/)(':>+ 2&'*()3-'+ .B.B>+ .)/+ )&2$ )->+ 4-J/G)(+ G)(2+ -)G%:('3/)**)+
2%..)/2H(/'/4>+.)-)+(IH-H2()('2:+%/*%4(+)/G+Z-*100&@#"D+
)&22+ I'4('42()+ '/G2%(2)-+ <%-+ G)*2+ IH-)(+ %(+ 13-284)+ %(+ ?-@G)+ .J-)/+ /)G+ .)**).+ <8 6̂+ 34+
*%I:J*(J->+3.+)/G+G)//)+/)G?-@G/'/42&-3T)2+J(I'I*23.(+)-+13-%/:-)(+'+)/+JG&-H4)(+1'/*'(()-H->+
^%+ )*'(H-+ :3/():2(>+ 34+ 2%.('G'4+ )-+ )&2+ )/+ I'4('4+ 311)/2'I+ 13-+ %1&)-23/%*'2)-'/4)/+ '+ )/+ :J/2(6+
Q&-'.H-(+.'/'.%*+%-(R+34+):2'2()/21'*3231'2:+Q*H2O+%(('(JG)-)*%('I'2.)R+:3/():2(B+
_I%/(4%-G)('G22:-'1()(2+ 1-)..)2()+ 1J/:('3/+)-+%(+.%-:)-)+)(+3&?-JG+34+)/+ 13-/@)*2)+ '1(B+
G)/+13--'4)+4)/)-%('3/+34+%(+.%-:)-)+:J/2(/)-'2:)>+*'(()-H-)+34+&3*'('2:)+13-%/G-'/4)-B+,'(*)/+&S+
('G22:-'1()(+2:%*+4)-/)+J/G)-2(-)4)>+23.+r()+]T</)'G)-+<%-+ 13-.J*)-)(+G)(>+0)'/)/+9)J%/1%/40+
34+ '+ (H(+ 2%.2&'*+.)G+ '/G<3*G)(+ '/G2('1()+ )/+ 2H-)4)/+ ('G22:-'1(2'G)/('()(+ '+ 3&&32'('3/+ ('*+ 0G).+
?~-4)-*'T<)/+ P'()-%(J-?)(-')?0+ Q]T</)'G)-+ XKK#O+ #EURB+ ]3.+ G)-+ 2(S-+ '+ )&2+ D+ >+ 2S+ )-+ )&2+ h'.3G+
?)4-H/2/'/4+ 34+ JG)*J::)*2)>+ 13-+ ):2&%/2'3/+ 34+ '/G3&(%4)*2)0>+ .)/+ %*(+ 2:%*+ ?)2().(+ '::)+
'/G3&(%4)2>+ ^1-B+ G)/+ G34.%('2:)+ *'/^)B+ W:2&%/2'3/)/+ 18*4)-+ :J/+ I'22)+ I)^)B+
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Qb<-'2('%/2)/>+98-4%%-G>+$'-:)?@R+34+a)/?JGG<'2.)B+]%.*)(+2)(+-)&-H2)/()-)-+IH-:)(+)/+&3)(':+
13-+ %1&)-23/%*'2)-'/4)/>+ '::)+ 9')*2)/2+ )4)/+ &3)(':>+ .)/+ )/+ 2:'(2)-'/4+ %1+ &)-'3G)/2+ 1H**)2+
2)/2'?'*'()(>+ G)-+ &-H2)/()-)2+ '+ 2'G)3-G/)(>+ '::)6<')-%-:'2)-)/G)+ Q.)/+ G34+ :3.&3/)-)(R+ 13-.>+
<I3-'+G)-+'::)+48-)2+13-284+&S+%(+2@/()('2)-)B+
F+ 2>1"0'"#2$ -,$ %"#$ <+1%"$ +"*%"#+ 2:)-+ ('*2@/)*%G)/G)+ )(+ ?-JG+.)G+ G)/+ %1&)-23/%*'2)-)G)+
/84()-/<)G>+ G%+ 13-1%(()-)/2+ /%I/+ /HI/)2+ '+ IH-:)(2+ ('()*+ 2%.(+ %1?'*G)2+ &S+ 3.2*%4)(2+ 13-6+ 34+
?%42'G)B+j)/+G)(+%J(3?'34-%1'2:)+/'I)%J+)-+:J/+('*2()G)+13-+)/+-+"*.0&%1'(+?)(-%4(/'/4O+F+IH-:)(2+
('()*+13-I%/G*)2+9')*2)/+('*+=9')*2)/=O+_/18-2)*2()4/)/)+%/(@G)-+)/+1':('I'()(>+GI2B+G)/+.%/4*)/G)+
:3?*'/4+ .)**).+ ()4/)(+ =9')*2)/=+ 34+ G)/+ ).&'-'2:)+ 9')*2)/+ 34+ .%-:)-)-+ G)-.)G+ G)(+
3I)-1*%G)/'I)%J>+ G)-+ )-+ 2:-'1()/2+ ?)('/4)*2)B+ W(+ 13-<3*G>+ G)-+ ().%('2)-)2+ <)*(+ JG+ '+ 3.2*%4)(B+
[3-(-H(()(+ %1+ =9')*2)/=+ )-+ /).*'4+ 2:S-)(+ '+ 2(-'.*)-+ &S+ 13-2'G)/>+ <I3-'.3G+ 2(-'.*)-/)+ &S+
?%42'G)13(3)(+QG)(+2%..)+23.+&S+13-2'G)/R+13-2:@G)2+('*1H*G'4(+)1()-+*H/4G)/+%1+13-1%(()-/%I/>+
('()*+34+4)/-)?)()4/)*2)B+o3-2'G)/2+4-%1'2:)+2&'*+.)G+9')*2)/+'+2SI)*+%/18-2)*2()4/+23.+'+2(-'.*)-+
&)4)-+ &S+ 3-G)/)2+ .%()-'%*'()(>+ 23.+ )-+ )/+ I'4('4+ &3'/()+ '+ G)/+ :3/:-)()+ &3)2'B+ j)/+ 13-2'G)/+
(@G)*'448-+342S+%(+G)-+3&)-)-)2+.)G+)(>+3.+'::)+/3/6)22)/(')*(>+2S+G34+.J*('&)*(+2J?^):(B+F/4)/+







#D#+ ]3.+ j3-()/+ ,<'/4+ <%-+ %/18-(>+ :3--)2&3/G)-)-+ 2>1"0'"#2$ -,$ %"#$ <+1%"$ +"*%"#+ .)G+ C100"%"*$ .*&$ "#$ +"*%"#$ 1$
7"+5,"0'"@$ U-01)1'("$ 7"'?+$ oHtrlws+ Q#CeKRO+ 5I3-+ 2>1"0'"#2$ -,$ %"#$ <+1%"$ +"*%"#+ G).3/2(-)-)-+ G)(+ 1*%G)+ 34+
2'G)3-G/)G)>+ :3/(-%2()-)2+ G)(()+ %1+ G)(+ T)/(-)-)G)+ 34+ 13:J2)-)G)+ '+ C100"%"*$ .*&$ "#$ +"*%"#$ 1$ 7"+5,"0'"$ G)-+ &S+
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.)/+ G)-'.3G+ %(+ -)%:(J%*'2)-)+ G)(()+ .%()-'%*)+ 4)//).+ )/+ ?)%-?)^G/'/4+ %1+ G)(B#DX+ j)/+
G)//)?)%-?)^G/'/4+2:%?)-+1%:('2:+)(+IH-:>+G)-+'+)/+I'2+?)%-?)^G/'/4+2:%?)-+1%:('2:+)(+IH-:>+G)-+'+
)/+ I'2+ 13-2(%/G+ )-+ 1$ '/01%$ 3"%$ '1,$ '"0+B+ N)(()+ 13-<3*G+ )-+ '::)+ ?*)I)(+ 3&G%4)(+ '+ IH-:)(2+
-)T)&('3/2<'2(3-')>+<I'*:)(+?*B%B+:%/+2:@*G)2>+%(+.%/+'::)+<%-+IH-)(+3&.H-:23.+&S+G)+I%-'%/()->+
G)-+ ):2'2()-)-+.)**).+ %-(':*)-/)+ '+ G)-)2+ 3&-'/G)*'4)+ 13-.>+ 34+ G)/+ 13-.>+ 23.+ G)+ 3&(-HG)-+ '+ '+
)22%@2%.*'/4)/B+ F+ 13-?'/G)*2)+.)G+.'/+ %//3()-'/4+ %1+ 2>1"0'"#2$ -,$ %"#$ <+1%"$ +"*%"#+ '1.B+.)G+
-)G'4)-'/4)/+ %1+>?"$ '/*-,=$ #?"$ +"*%"#"*$ {$B%+&0,)"$ &*)1(0"*$ -3$ (B#')$ -,$ (B0)B*+ QXKKDR+ )-+ ^)4+
?*)I)(+3&.H-:23.+&S>+%(+.%/+1'/G)-+)/+I'2+/)G(3/'/4+%1+G)+J(3&'2:)+I'2'3/)-+'+13-?'/G)*2)+.)G+
(-)22)-%I%/(4%-G)/2+ ):2&)-'.)/()->+ '::)+ .'/G2(+ G%(%.%2:'/)&3)2')/+ 34+ G)/+ I'2J)**)+ &3)2'B+
o3-<S?/'/4)-/)+ )-+ (@G)*'4I'2+ '::)+ ?*)I)(+ '/G1-')(#DYB+ W/:)*()+ :3-@1H)-+ 23.+ ]J2%/+ ]3/(%4>+ ,3.+




G)-+ ?*'I)+ I)/G(+ ('*?%4)+ ('*+ %(('(JG)-)*%('I'2.)/>+ .)/+ %**)-)G)+ <)-+ 2:%*+ G)-+ &)4)2+ &S>+ %(+
%(('(JG)-)*%('I'2.)/+ -)*%('I)-)2+ %1+ G)/+ 2%.1J/G2.H22'4)+ 34+ &3*'('2:)+ :3/():2(+ QIH-:)(+
JG:3..)-+ 23.+ ?):)/G(+ '+ -)I3*J('3/2S-)(+ #CDeRB+ F+ 2%..)+ 8^)?*':>+ <I3-+ 9')*2)/+ 2(@::)-+ )/+
%1&)-23/%*'2)-'/4)/2+ &3)(':+ 2%..)/+34+ 2%.*)-+ 2'/)+ %-(':*)-+ 3.+%(('(JG)-)*%('I'2.)/>+ 13-*%G)-+
<%/+G)//)+&32'('3/B+_**)-)G)+'+13-3-G)(+3I)-*%G)-+9')*2)/+3-G)(+('*+$%-*+j%-g>+.)/+G)(+*%/4)+T'(%(+
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I'22)+ ('*1H*G)+ 3&2%.*)2+ '+ )22%@2%.*'/4)->+ <%-+.S2:)+ G)/+ 2(8-2()+ ?)(@G/'/4>+ 'G)(+ G'22)+ *)I)-)-+
T)/(-%*)+ 2(':3-G+ ('*+ G)/+ :J/2(6+ 34+ *'(()-%(J-<'2(3-'2:)+ -)T)&('3/+ '+ 2%.('G)/+ 34+ 2)/)-)+ <)/B+
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)/G+ .%/'1)2(13-.)/+ 2)*I2%4(+ 342S+ %/I)/G)2+ %1+ &3*'('2:)+ ?)IH4)*2)-+ JG)/+ )/+ :J/2(/)-'2:+
G'.)/2'3/>+ ^1-B+ [JT</)-+ QXKKDRB+ ]3.+ _2<3*(+ 34+ os</G)-2+ ?).H-:)-+ '+ P&#1."')"$ B#%$
U*-(0&3&)1-#"#$%"*$"B*-/S1'4<"#$9+&#),&*%"$aoHsHloHpwb+)-+%I%/(4%-G)/>+0)'/)+c)`)4J/4+G)-+
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2)2+ I)G+ %(+ %I%/(4%-G)-/)2+ .%/'1)2()-+ )-+ ):2(-).(+ <)()-34)/)>+ ?SG)+ 2('*'2('2:+ 34+
'/G<3*G2.H22'4(>+<I'*:)(+ '+ 2'4+ 2)*I+ '**J2(-)-)->+ %(+.%/+?8-+ (%*)+3.+%I%/(4%-G)-#">+ 2/%-)-)+)/G+
%I%/(4%-G)/>+GI2B+&)4)+&S+G)-)2+<)()-34)/'()(+ 1-).+ 13-+ -)GJ:('I(+%(+ 13-284)+%(+<3.34)/'2)-)+
G'22)+&32'('3/)->+^1-B+%1<%/G*'/4)/2+'/G*)G/'/4B+
+ ]3.+ 5J?)-(+ I%/+ G)/+ c)-4+ .B1*B+ <%-+ &)4)(+ &S>+ 2S+ )-+ G)(+ G34+ '::)+ %**)+ ():2()->+ G)-+ %1+
3&<%I2.%/G)/f.H/G)/)+)-+?)/HI/(+0.%/'1)2(0>+G)-+-)/(+1%:('2:+JG48-+)(+2SG%/(B+V.I)/G(+)-+
G)(+ '::)+%**)+ 0.%/'1)2()-0>+G)-+ -)/(+ 1%:('2:+)-+ ('(J*)-)(+ 2SG%/(B+V-G)(+ 0.%/'1)2(0+)-+ '18*4)+c)-4+
&-H4)(+%1+)/+2).%/('2:+'/2(%?'*'()(>+<I3-13-+G)-+.)G+.%/'1)2()(+23.+4)/-)+2/%-)-)+)-+(%*)+3.+




+ N)+():2()->+23.+'/GG-%4)2+ '+G)(+ 18*4)/G)+23.+)/+G)*+%1+%1&)-23/%*'2)-'/4)/2+&3)(':>+)-+
'::)+ :J/+ .%/'1)2()->+ 'G)(+ G)-+ <32+ (-)22)-%I%/(4%-G)/+ :J/+ ):2'2()-)-+ -)*%('I(+ 1S+ -)4J*H-)+
.%/'1)2()->+ 2/%-)-)+ )-+ G)-+ (%*)+ 3.+ &-34-%.%-(':*)-+ 34>+ )/G/J+ <@&&'4)-)>+ %-(':*)-+ .)G+ )(+
&-34-%..%('2:+ '2*H(B#DU+j)/+ J%/2)(+ 3.+ G)-+ )-+ (%*)+ 3.+ G)/+ )/)+ )**)-+ G)/+ %/G)/+ (@&)>+ 2S+ )-+
()/G)/2)/+ <32+ G)/+ G%/2:)+ (-)22)-%I%/(4%-G)+ :*%-O+ G)-+ ):2'2()-)-+ )/+ (H(+ 13-?'/G)*2)+ .)**).+
()3-'+34+&-%:2'2B+
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13-+)/+:8*'4+3.4%/4+.)G+)(+ 2&-34*'4(+34+)(>+ '+ G)(+.'/G2()+ '+ ()3-')/>+/3/6-)1)-)/(')*(+ 2&-34*'4(+
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=2AA'5/A)5'6!.>!N2=='3?)6(A'67!3'5!(?'5!.*?526>!H$I_9!S<G'5(.6/=2('526>'6!'5(A/AA'(!-'5'<A'5!/<!'6!
5F??'! <.5(?'==2>'! A2=>/6>'7! -'5)63'5! G.=2A2(?'7! '?(G5'((21'! .>! /?A212(A2(?'9! :'AA'! /6/=E('5'(! 12/!












(1(57<=()38+'.18'857+ 25+ 7-8+ :#$;8/+'(*+M8+ 128L83+ 25+ (+ 7)(5/5(72.5(D+ (53+ 2578)32/H2GD25()*+
H.578I7+ M&7+ 7-(7+ 7-2/+ 2/+ (D/.+ 7)&8+ .A+ 7-8+ 1()2.&/+ 587L.)C/+ N'(=(O258/6+ =).&G/+ 87H>P+ (//.H2(783+





.A+ 7-8+ :#$;8/6+ (53+ 7-8*+ -(18+ 3878)'2583+ M.7-+ 7-8+'87-.3+ (53+ 7-8+ 7-8.)872H(D+ (//&'G72.5/+
'(38+ 25+ 7-8+ G)8/857+ 7-8/2/>+ F7+ =.8/+L27-.&7+ /(*25=+ 7-(7+ 7-8+ (1(57<=()38+ .A+ 7-8+ /2I728/+ L27-25+
D278)(7&)8+(53+7-8+()7/+/-.&D3+M8+128L83+25+(5+2578)5(72.5(D+G8)/G8H7218>+0.L818)6+7.+=)(/G+7-8+
/2=52A2H(5H8+ .A+ 7-8+L.)C/+ (53+ 7-8+ 587L.)C/+ .A+ 7-8+ /2I728/+ (1(57<=()38+ 27+ 2/+ (D/.+ .A+ G()('.&57+
2'G.)7(5H8+7.+M8+(L()8+.A+7-8+/G8H2A2H+H.5A2=&)(72.5/+(53+3818D.G'857/>+














F5+S-(G78)+,L.6+())%*)%+$,+*-6+ F+32/H&//+1()2.&/+ (GG).G)2(725=+78H-52U&8/+(/+ 7-8.)*+(53+
G)(H72/8+25+7-8+:#$;8/>+RGG).G)2(72.5+2/+128L83+(/+(5+(H7+7-(7+H.5/2/7/+25+D2A725=+-878).=858.&/+






7-8+8IG8)2'857/+ 25+ 7-8+ 2578)32/H2GD25()*+(8/7-872H+(53+ 7)(5/5(72.5(D+ H.578I7+ 7-(7+G).12383+ 7-8+
A2)/7+M(HC=).&53+A.)+7-8+8IG8)2'857/+25+7-8+/2I728/>+
F5+ S-(G78)+ X.&)6+1**23*4506,/6+ F+ 32/H&//+ 7-8+ VM..C<+ .MY8H7W+ N2>8>+ 7-8+ ()72/7Z/+ M..CP+ (/+ (+
78H-52H(D+ 78)'+ (53+ (/+ (+ G-85.'85.5+ .G8)(725=+ 25+ 7-8+ H.578I7+ .A+ '.38)5+ '832(6+ ()7/+ (53+
D278)(7&)8>+ F+()=&8+7-(7+(+/&M/87+.A+M..C<.MY8H7/+ 25+7-8+/2I728/+ 2/+'(38+&G+.A+V8'G7*+M..C/W+(/+
8I('GD8/+.A+)(32H(D+38G8)/.5(D2/25=+/7)(78=28/>+F+ A&)7-8)+()=&8+5.7+.5D*+7-(7+/&H-+8'G7*+M..C/+




F5+ (+ 32/H&//2.5+ .A+L.)C/+ M*+ [Y\)5+ Q\)=(()36+0(5/<]\)=85+Q28D/856+085525=+ S-)2/72(5/856+
^(=5+ %7885+ (53+ ?8)+ 42)C8M*+ N25+ H-(G78)/+ E6+ "+ (53+ JP6+ F+ =.+ .5+ 7.+ (5(D*/8+ 8I('GD8/+ .A+
(GG).G)2(72.5/6+ /*/78'/+ (53+ M..C<.MY8H7/>+ R/+ (+ /7)(78=*6+ 38G8)/.5(D2/(72.5+ 2/+ 5.7+ (+ &52A.)'+
'87-.3+M&7+ )(7-8)+(+ H.'G./278+(53+ 2532123&(D+(GG).(H-+ /G(5525=+818)*7-25=+ A).'+'252'(D2/7+
L.)C/+ '()C83+ M*+ D25=&2/72H+ )83&H72.5+ 7.+ L.)C/+ L-8)8+ 38G8)/.5(D2/(72.5+ 2/+ G)(H72/83+ 7-).&=-+
8IG(5/218+D25=&2/72H+25HD&/2.5/+.A+-878).=858.&/+'(78)2(D>+
F5+S-(G78)+_6+<=0'B06*-/,%"6,+*-'$-9'>+//*:",+*-'%*"-9'$4*",'CDEF'*@',=0'!+A,+0/G'(?$-,3
;$%906+ 7-8+ 7)(5/A.)'(72.5+ .A+ 7-8+ 1()2.&/+ 38G8)/.5(D2/25=+ 8IG8)2'857/+ 2/+ D25C83+ 7.+ 7-8+
L238/G)8(3+ G.D272H(D+ )82578)G)87(72.5+ .A+ D278)(7&)8+ (53+ 7-8+ ()7/+ 7-(7+ 7..C+ GD(H8+ A).'+ :#$`+ (5+
.5L()3/>+ X).'+ 7-85+ .56+ 7-8+ 38G8)/.5(D2/25=+'.18'857+2/+ )8GD(H83+ M*+ (+ 5&'M8)+ .A+ 32AA8)857+
(GG).(H-8/+a+G.D272H(D6+8IG)8//218+(53+(H7212/7+(778'G7/>+,-2/+3818D.G'857+ 2/+.&7D2583+ 25+78)'/+























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































J-.! %<QQ! 2.4! 9'*:(*4! (*:,(.8)! '22*! C.,*! .//-+/-'*-*)! E.)*-'.:*! J-.B! E*4! 0*4! *-! .4J7-)! (+E! /T,'(4'48! .J! .)!







































3.O(E.44(! MaY*'! 0.0.'()'(LC*! d*-(c4:'LC2*')*4M! '@! 3O*:(*4S*L2! ;%<=#@! $$V>F! 9'*:(*4!
O0*:.0*-!*J)*-4.,4*)!/T!i-.4j!;6O48>F!
A)2F!G%$!;//F!%%5%$>@!! M6*8! 8'2! (.EE*4! E*0! ?..0*-! /T! E.-2*-4*FFFM! (*2,*4(! J-.! [.+O:! 3.O(E.44(! MaY*'!
0.0.'()'(LC*!d*-(c4:'LC2*')*4M!'@!3O*:(*4S*L2!;%<=#@!$$V>F!














! ! ! d*-(c4:'LC2*')*4M!'@!3O*:(*4S*L2!;%<=#@!$$$5$$U>F!














! ! ! mS*-()..)(,'(')2.)*M!'@!?..0*-!;%<QQ>F!
A)2F!GUU!;/F!UV>@!! ! MA+E!.::*-*0*!4D,4)!:.,*0*!?..0*-!E+4).8*-FFFMB!(*2,*4(!J-.![.+O:!3.O(E.44(!!
MaY*'!0.0.'()'(LC*!d*-(c4:'LC2*')*4M!'@!3O*:(*4S*L2!;%<=#@!$$U>F!

























































A)2F!IR!;/F!%P>@!! M_4! 41! .2)! .J! I*4! \O00+EE*:'8*! Z+E*0'*MB! '40:*04'48*4! )':! ?..0*-(! MI'*! GLC)!
`*:)(k)j*M!'@!!?..0*-!;%<QQ@!#U>F!
A)2F!I=!;/F!$%>@!! M`'-! Y*-0*4! `*'E.-! '4! 0'*! &OJ)! (/-*48*4M@! /.EJ:*))*4! MI.0.'()*4! 8*8*4! `*'E.-MB!
J:1,*(*00*:!J-.!%<%<!*::*-!%<$V!;(*!CC,F!I'L2*-E.44!$VV=@!%UQ!+8!['LC)*-!%<=#@!%$<>F!
A)2F!IQ!;/F!$$>@!! ! XZZ_!&lZG&XA_[_e!
A)2F!IP!;//F!$U5$#>@!! MI.0.'()*-4*!E+0!`*'E.-MB! J:1,*(*00*:B!+/)-12)! '! ?..0*-! ;%<QQ@!#P>F! 9'*:(*4!O40:.0*-!









A)2F!I%R!;/F!UV>@!! M?..0*-B! [*,+0.0.B! i:O'0+(2*/)-'2B! ^O:8k-0':*).4)'(EO(M@! I*! ('0()*! )+! 4*+:+8'(E*-!
'408T-! '! )'):*4! MI.0.5GO(()*::O48F! I.0.,+-J-bC:'48F! \*Ek:0*B! A2O:/)O-*4B! a*'LC4O48*4B!
i:O'0+(/*2)-'2B!^O:8k-0':*)).4)'(EO(M!'!?-.OC.O(!`'4)*-!'!Zc:4B!./-':5E.N!%<%<F!
A)2F!I%=!;/F!U%>@!! M3GIl@!3.40SOLC!0*(!lS*-0.0.M!+/)-D0*-!'!O0()'::'48(2.).:+8*)!)':!I.0.5E*((*4!'!%<$V!
O40*-! /2)F! %R<5%==B! ;E*4! 0*-! ()T-! MlS*-0.0.'(EO(M! '! ()*0*)! J+-! MlS*-0.0.M>F!
f0()'::'48(2.).:+8*)!*-!-*/-+0OL*-*)!'!?*-8'O(!;$VVV>F!
A)2F!I%Q!;/F!U%>@!! ! XZZ_!&lZG&XA_[_e!
A)2F!I%P!;/F!U$>@!! MZO4()C.40:O48! I-F! l))+! ?O-LC.-0FFFM@! i+-('0*4! .J! O0()'::'48(2.).:+8*)! )':! I*4! i7-()*!






A)2F!I$$!;/F!UR5U=>@!! Ml^_[IGIG_9! '4,')*-*-!C*-E*0FFFM@! '4,').)'+4! )':! I.0.5?.::!0F!$VF! N.4O.-!%<$VB!9'*:(*4!
C.-!O0(2'J)*)!2+E')**4(!)+:,!4.,4*!O0!E*0!:D-*-!3.8*40+-J!+8!E+02+E')**4(!J'-*!()2F!
;\-+(jB! 3.O(E.44B! 3O*:(*4S*L2! +8! 3*.-)J'*:0>! O0! E*0! d-D('0*4)*4! J+-! ^*-0*4(.:)*)!
;0,(F!?..0*->B!'@!?..0*-!;%<QQ@!<Q>F!
A)2F!I$U!;/F!UQ>@! ! d+-)-D)!.J!?..0*-B!)*84*)!.J!&O0Y'8!K*'04*-!'!%<%U!'@!K*C-'48!;%<R<@!RQ>F!
